NikR repressor: high-affinity nickel binding to the C-terminal domain regulates binding to operator DNA.
E. coli NikR repressor binds operator DNA in a nickel-dependent fashion. The pM affinity of NikR for nickel is mediated by its C-terminal 86 residues. Nickel binding induced additional secondary structure, decreased the compactness, and increased the stability of NikR. Tetramer formation by the C-terminal domain and intact NikR did not require nickel. High-affinity nickel binding decreased the NikR concentration needed to half maximally protect operator DNA from undetectable levels to 30 nM. The intracellular concentration of NikR in E. coli is high enough that saturation of the high-affinity nickel sites should lead to substantial occupancy of the nik operator. Nickel binding to a set of low-affinity NikR sites resulted in an additional large increase in operator affinity and substantially increased the size of the NikR footprint on the operator.